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What is claimed is: 

An conductive system comprising: 
a substrate; 

a foamed material layer on the substrate, the foamed material layer having a 
surface that is hydrophobic; and 

la plurality of conductive structures embedded in the foamed material layer. 

2. lie conductive system of claim 1 , wherein the foamed material layer has a 
foamed tLckness of between about .4 microns and about 3.4 microns. 

3 . ThLonductive system of claim 1 , wherein the foamed material layer has a 
dielectric constant of between about 1.2 and about 1.8. 

4. .The conductive system of claim 1, wherein the foamed material layer is a foamed 
polymer la$er. 

5. Trie conduce system of claim 1, wherein the foamed material layer is a foamed 
aerogel layerT 

6. An conductive system comprising: 
a substrate; \ 

a foamed materiaMayer on the substrate, the foamed material layer having a 
surface that is hydrophobiland a cell size of less than about one micron; and 
25 a plurality of conducive structures embedded in the foamed material layer. 

7. The conductive systemW claim 6, wherein the plurality of conductive structures 
embedded in the foamed materi\ layer are conductive circuit lines. 



iaua 
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8. The conductive s/stem of claim 6, wherein the foamed material is a foamed 
polymer. 

9. The contractive system of claim 6, wherein the foamed material is a foamed 
5 polyimide. 

10. / Thefconductive system of claim 6, wherein the foamed material is a foamed 
polyntep^mtaining silane. 

10 1 1 . / The conductive system of claim 6, wherein the cell size is less than about . 1 
micron. 



15 



20 



12. An integrated circuity structure comprising: 
a substrate; 



a plurality of stack 
foamed polymer layers has 



foamed polymer layers on the substrate, each of the stacked 



a surface that is hydrophobic, and each of the foamed polymer 
layers has a cell size less than about one micron; and 

a plurality/of ^ondi ctiy^strucfures embedded in each of the plurality of foamed 
polymer layers. 



1 3 . The integratdff circi 



the plurality of o 



lit structure of claim 12, wherein a minimum distance between 



ictive structures has a value, and the cell size is less than the value. 



25 



14. The integrated circlet structure of claim 12, wherein the cell size is less than about 
.1 micron. 



15. The integrated circuit structure of claim 12, wherein each of the plurality of 
stacked foamed polymer layera is fabricated from polyimide. 
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16. The integrated crcuit structure of claim 12, wherein each of the plurality of 



conductive structures is 



fabricated from an aluminum alloy. 



17. The integrated aircuit structure of claim 12, wherein each of the plurality of 
conductive structures fabricated from a copper alloy. 

tern comprising: 

coupled to the processor, the memory system is on a substrate 
devices; and 
m comprising: 

■olymer layer having a cell size of less than about .1 microns, 
er layer on the substrate; and 

of conductive structures embedded in the foamed polymer 
h of the plurality of conductive structures is capable of 
at least two of the plurality of devices. 

19. The cofliputer system of claim 18, wherein the foamed polymer layer is parylene. 




20. The 
structures has a 
micron. 



21. 



computer system of claim 18, wherein the each of the plurality of conductive 
separation distance and the separation distance is less than about one 



A method of formi: 
forming a material 
foaming the mate: 
foamed thickness, the fo 
and 

treating the surface 



insulator comprising: 

nng a material layer thickness on a substrate; 
form a foamed material layer having a surface and a 
ickness being greater than the material layer thickness; 



30 




:e the surface hydrophobic. 
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22. The method of claim 2 1 Avherein forming a material layer having a thickness on a 
substrate comprises: 

forming a polymer layer! on the substrate. 



10 



15 



23. The method of claim 211 wherein forming a material layer having a thickness on a 
substrate comprises: 

applying an aeroyi to jfa substrate; 

spinning the substrate; | 

curing the aerogel s* 
microns and about L microns 



^t, after curing, the thickness is between about .6 



24. A method o f formmg kn insulator comprising: 
forming a polymer |aW on a substrate; 

foaming the ptolymqri ay^t^f^m a foamed polymer layer having a surface and a 
foamed polymer dielectric cfojistant between about .8 and about 1.0; and 
treating the surfaiseio make the surface hydrophobic. 



20 



25. The method of claijn 24, wherein forming a polymer layer on a substrate 
comprises: 

depositing polyimlde containing silane on the substrate. 



25 



26. The method of cliim 24, wherein foaming the polymer layer to form a foamed 
polymer layer having a ^irface and a foamed polymer dielectric constant between about 
.8 and 1.0 comprises: 

forming a foamid polymer layer having a depth of between about 1 .8 and 2.0 



microns. 



30 



27. The method of (claim 24, wherein treating the surface to make the surface 
hydrophobic comprises: 

flowing methane radicals over the surface. 
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28. A method of forming an i lsulator comprising: 
forming a polymer layer c n a substrate; 

foaming the polymer layet with a supercritical fluid to form a foamed polymer 
layer having a surface and a foamjbd polymer dielectric constant between about .8 and 
1.0; and 

treating the surface to maftce the surface hydrophobic. 



comprises: 




29. The method of claim 28, i vjhWein forming a polymer layer on a substrate 



forming a pol/^mide4^er on the sul 



30. A method of formingfan insulator comprising: 



ymer 1e 



forming a 
a silane additive; 

foaming the pcwymtfr 
foamed polymer layer tMc] 



r having a thickness on a substrate from a polymer having 




lyer to form a foamed polymer layer having a surface and a 
ss, the foamed polymer layer thickness is greater than the 
polymer layer thickness bfa factor of about between about 2.8 and 3.2; and 
treating the surface to make the surface hydrophobic. 



20 
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31. A method of forming an insulator comprising: 

forming a polymer layer having a thickness on a substrate from a polymer having 
a silane additive; 

foaming the polymer layer to form a foamed polymer layer having a surface and a 
foamed polymer layer thickness, the foamed polymer layer thickness is greater than the 
polymer layer thickness; and 

exposing the siirface to a gas. 



30 



32. The method o| claim 3 1 , wherein exposing the surface to a gas comprises: 
exposing the sjirface to methane. 
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33. The method of claim 3 1 , wherein exposing the surface to a gas comprises: 

passing a methane gas through a p/asma to form a plurality of methane radicals; 

and 

exposing the surface to at least s6me of the plurality of methane radicals. 



34. A method of forming an insulator comprising: 

forming a polymer layeyf^iig a thickness on a substrate from a polymer having 



a silane additive; ( 
foaming the polymer la 
10 size, and a foamed polymer lay 

than the polymer layer thicknessV^ 3 ^ 16 cell size^r 
micron; and 

exposing the surfice td a £as 



?r t<p tfcroi a foamed polymer layer having a surface, a cell 
r^<jla^ess;H^e foamed polymerlayer thickness is greater 

about one-tenth of a 



15 35. A method of formmg an jtn^lator comprising: 

forming an aerogel wen on a su&sfrate, the aerogel layer having a surface; and 
treating the surface tc >make the surface hydrophobic. 

36. The method of claim 3p, wherein forming an aerogel layer having a surface on a 
20 substrate comprises: 

forming an aerogel Infer having a cell size of less than one micron. 



37. The method of claimJ35, wherein forming an aerogel layer having a surface on a 
substrate comprises: 

25 forming an aerogel fayer having a cell size of less than one-tenth micron. 



35, wherein treating the surface to make the surface 



38. The method of claim 
hydrophobic comprises: 

exposing the surfacje to methane radicals. 
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39. The method of claim 35, wherein treating the surface to make the surface 
hydrophobic comprises: 

forming a plurality df biejhaAe radicals using a high frequency electric field; and 
exposing the surface \p\glf )6fst\«qeofjthe plurality of methane radicals. 



40. A method of fonmng ah insulator comprising: 

forming an air^ipdgeMructure having a surface on a substrate; and 
idge smacture to make the surface hydrophobic. 



treating the air- 



41. The method of a 
hydrophobic comprises: 

forming a plurality o: 
exposing the surface 



JO, wherein treating the surface to make the surface 

methane radicals using a high frequency electric field; and 
to at least some of the plurality of methane radicals. 
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